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Abstract 
Project management information systems (PMIS) are usually acquired by 
organizations to provide project managers with decision making support needed in 
planning, organizing and controlling projects. However, the actual contribution of 
PMIS on decision making in a multi project environment is still unknown. The 
purpose of this study is to empirically assess to which extent project overload and 
information overload influences the quality of the information of PMIS and 
successively to which extent the quality of information will deliver a contribution to the 
decision making in a multi project environment. Based on questionnaire data 
obtained from 101 project managers, the interactions between six constructs, project 
overload, information overload, the PMIS information quality, the project manager’s 
satisfaction with PMIS, the use of PMIS information and the impact on decision 
making are analyzed. By using structural equation modeling, insight was gained in 
these complex indirect relationships. The results show that the use of a project 
management information system is in fact advantageous to project managers and 
that there is no adverse effect of project and information overload on the quality of 
information. Improvements on the impact on decision making through the quality of 
information from PMIS were observed in terms of improved quality of the decisions, 
reduced time in making decisions, better allocation of resources and monitoring of 
activities. This study found moderate and strong relationships between the quality of 
the information, the project manager’s satisfaction with PMIS, the use of the 
information and the impact on decision making. Combining these results with the 
finding that project managers who are dependent upon low quality PMIS information 
were less satisfied and as a consequence used the information less, indicates that 
they were less supported in their decision making. The implications of these results 
are discussed. 
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1. Introduction 
At present the business environment is complex. Managers need to make 
decisions faster, have to allocate scarce resources efficiently, and need to have a 
clear focus. In organizations that, at any given moment in time, are engaged in many 
projects,  management is faced with challenges in resource planning, prioritization 
and monitoring (Elonen & Artto, 2003). The challenges are located in several 
problem areas. One problem is that inadequate balancing of scarce resources often 
results in additional pressure on the organization, which leads to a poor quality of 
information and a greater time to complete the project. Another problem is that 
managers may become overwhelmed by the amount of information that is available 
for decision making and may not be able to identify the relevant information or realize 
the inaccuracy of the information. In general poor quality of information leads to poor 
decision making (Blichfeldt & Eskerod, 2008; Elonen & Artto, 2003; Engwall & 
Jerbrant, 2003). Use of Project Management Information Systems (PMIS) is 
considered to be advantageous to project managers because of the supposed 
contribution regarding timelier decision making and project success (Raymond & 
Bergeron, 2008). 
Project management in a multi project environment has to deal with more 
issues than project management of single projects. Project managers, who have to 
manage a number of different projects at the same time with different scopes, 
different complexity and timelines, encounter particular problems that are related to 
resource conflicts and throughput times (Maylor, Brady, Cooke-Davies, & Hodgson, 
2006; A. Platje & Seidel, 1993), interdependencies and interactions between projects 
(Patanakul & Milosevic, 2008b) and project overload (Engwall & Jerbrant, 2003; Zika-
Viktorsson, Sundström, & Engwall, 2006).  
In a multi project environment, the project managers make use of several 
pools of, mostly limited, resources that they must share with other project managers. 
This simultaneous management of the throughput times and resource allocations of 
projects is a complex process of balancing the often-conflicting interests of multiple 
participants’ (Maylor et al., 2006; A. Platje & Seidel, 1993). On the other hand, 
sharing pools of limited resources for multiple projects makes it possible for 
organizations to use these resources in an efficient manner. This not only assures 
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less idle time, but it also allows sharing of certain expertise. However, in the case of 
shared resources it is likely that disturbances to one project influence other projects. 
Since the prerequisites for valid planning and control in such situations are impaired, 
the need for systematic planning and control to make the situation as a whole more 
predictable is obvious (Zika-Viktorsson et al., 2006).  
When it comes to multiple projects, one of the problems that a project 
manager has in addition to managing each project individually, is that he or she must 
manage interdependencies and interactions among projects. Project managers can 
do this by finding ways to integrate the activities of planning/scheduling, 
monitoring/control and resource management of different projects in order to manage 
them together. Despite this need, project managers do not have many tools and 
techniques available to help them see the whole picture of all interdependencies and 
interactions (Patanakul & Milosevic, 2008b).  
Another problem that might be specific for a multi project environment is 
project overload. The problem of project overload itself has not been studied as much 
as several other problems related to project management. Therefore it is difficult to 
find exact definitions what project overload is about. Project overload might partly be 
an effect of over-commitment, i.e. too many projects in relation to the existing level of 
resources (Engwall & Jerbrant, 2003). Zika-Viktorsson et al. (2006) found in their 
study that the number of simultaneous projects in which a project manager is 
engaged predicts project overload and that project overload results in a negative 
impact on project performance measured in terms of poor adherence to time 
schedules and quality of work. In order to prevent project overload it is essential to 
achieve balance between project demand and available human resources. To be 
able to achieve balance, adequate routines and support processes are needed (Zika-
Viktorsson et al., 2006). A realistic project assignment is an effective way to manage 
multiple projects. The implementation of  PMIS may help to accomplish realistic 
project assignment (Patanakul & Milosevic, 2008a). Studying the effects of the use of 
PMIS should therefore include the examination of both mentioned problems in a multi 
project environment with regard to a single project environment, i.e. managing 
interdependencies and interactions among projects and project overload. 
Studies on the use of PMIS in single projects show that there are several 
important factors that drive project managers to use PMIS (Ali & Money, 2005; 
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Bendoly & Swink, 2007; Cooper, Scott, & Kleinschmidt, 2001; Dietrich & Lehtonen, 
2005; Raymond & Bergeron, 2008). First, whether or not project managers will use 
PMIS strongly depends on the quality of the information generated by the PMIS (Ali & 
Money, 2005). Second, project managers are more eager to use an information 
system if it provides them with the appropriate level of details in relation to their need 
in work (Ali & Money, 2005). Third, it is important that the generated information is 
free of complexity, easy to understand and easy for project managers to 
communicate with the project team(s) (Ali & Money, 2005). Fourth, when project 
managers have to deal with large and complex projects they tend to use PMIS to 
make it easier to cope with the difficulty in work and control of project progress. 
Project managers who deal with less complex projects may not be willing to use 
PMIS because the time they have to invest in keeping the system up to date may 
exceed the benefits gained from utilizing the system (Ali & Money, 2005; Bendoly & 
Swink, 2007).  
Although the use of PMIS is considered to be advantageous to project 
managers handling single and complex projects because of the supposed 
contribution regarding timelier decision making and project success (Raymond & 
Bergeron, 2008),  it is not clear if the same goes for project managers handling 
multiple but less complex projects. In particular it is not clear whether the use of 
PMIS is beneficial in addressing the previously discussed problems a project 
manager faces in such multi project environments. Clearly, there is a need for a 
sound quantitative analysis of the effects of the use of Project Management 
Information Systems in the decision making in a multi project environment.  
However, to limit the scope of the study, not all four important factors that 
drive project managers to use PMIS will be encompassed. This study will focus solely 
on the quality of the information as driver to use PMIS since the quality of information 
more or less encompasses aspects as the appropriate level of detail, being free of 
complexity and being useful. Hence, we argue that the overall quality of the 
information is the central factor that determines a choice for PMIS. 
 
This study aims at identifying and quantifying the effects of the use of PMIS 
as a function of the quality of the information in the decision making in a multi project 
environment from the project manager’s perspective and is of an empirical nature.  
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On the basis of a survey in a multinational pharmaceutical company this 
study will provide insight in the previously identified problems that project managers 
encounter in a multi project environment, namely:  
1. the extent to which project overload and information overload, in the 
perception of project managers, influences the quality of the information of 
PMIS 
2. the extent to which the quality of information from PMIS will deliver a 
contribution, also in the perception of project managers, to the decision 
making in a multi project environment 
At the same time this research wants to provide understanding whether the extent to 
which the quality of information from PMIS contributes to the decision making, 
depends on the degree of satisfaction of the project managers with PMIS and the use 
of PMIS by project managers. 
 
The organization of the paper is as follows. Section 2 will give a brief 
literature overview of project management, PMIS and the factors that might influence 
the decision making in a multi project environment. This section will also present a 
research model for answering the research questions of this study. Subsequently, in 
section 3 a brief description of the research methodology will be provided. The 
results are reported in the fourth section, followed by the discussion and conclusion 
in section five. The final section will provide some limitations and issues for further 
research. 
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2. Literature review 
2.1.  (Multi) Project management 
In project management literature, a project is defined as a special task that 
has not been done before and that achieves a clear objective against a time scale 
(Atkinson, 1999; Dvir, Raz, & Shenhar, 2003). Because it is very difficult to know 
exactly the scope and complexity of all the activities that need to be carried out to 
complete the project at the start of a project, it is suggested that project management 
is a combination of management and planning and the management of change 
(Atkinson, 1999). According to Ahleman (2009) “Project management covers all 
project management processes that are related to planning, controlling, and 
coordinating projects”. Project management is definitely not easy regarding the 
complexity, uncertainties and large number of activities involved, even in a single 
project environment (Mota, de Almeida, & Alencar, 2009). In a multi project 
environment it is common that one project manager leads multiple concurrent 
projects (Patanakul & Milosevic, 2008a). This implies that multi project managers 
have to deal with several projects at the same time. In order to be successful, multi 
project managers must possess more competencies e.g. organizational experience, 
interdependency management, multitasking, simultaneous team management, and 
management of interproject process and utilize them more intensely and more 
dynamically compared to single project managers (Patanakul & Milosevic, 2008b).  
Issues related to (multi) project management are addressed in many 
studies; an overview of these studies is shown in Table 1. Empirical studies of 
several authors regarding (multi) project management have been mostly limited to 
describing resource allocation issues (Blichfeldt & Eskerod, 2008; Hendriks, Voeten, 
& Kroep, 1999; Laslo & Goldberg, 2008; Payne, 1995), managerial problems in the 
form of delayed projects, stress and lack of overview (Blichfeldt & Eskerod, 2008), 
differences between single and multi project environment (Aritua, Smith, & Bower, 
2008), projectification and programmification, i.e organizing work through projects 
and the organization of projects in programmes (Maylor et al., 2006), planning and 
control (Dvir et al., 2003; A. Platje & Seidel, 1993; Adri Platje, Seidel, & Wadman, 
1994; Turner & Speiser, 1992). All these studies have in common that, besides the 
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issues already mentioned, they focus on organization design and managing projects. 
None of the authors, however, examined the use of PMIS for managing projects in 
their studies. In this study we aim to advance upon the current knowledge on the use 
of PMIS in the decision making in a multi project environment. 
 
Table 1; Literature referred to in this review 
 
References 
 
Studied areas 
 
 
 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
 
project management 
multi project management 
PMIS 
project overload 
quality of information 
satisfaction with PMIS  
PMIS use 
decision making 
 
 1 2 3 4 5 6 7 8 
         
Mota, de Almeida, & Alencar (2009) x x      x 
Ahlemann (2009) x  x      
Saeed & Abdinnour-Helm (2008)   x  x   x 
Raymond & Bergeron (2008) x  x  x  x x 
Laslo & Goldberg (2008) x x       
Ali, Anbari, & Money (2008), Ali & Money (2005) x    x x x  
Patanakul & Milosevic (2008a; 2008b), Blichfeldt & 
Eskerod (2008), Aritua, Smith, & Bower (2008), 
Maylor et al. (2006), Payne (1995), Adri Platje, 
Seidel, & Wadman (1994), A. Platje & Seidel  
(1993), Turner & Speiser (1992) 
 x       
Martinsuo & Lehtonen (2007)  x      x 
Cooper et al. (2001)  x   x   x 
Zika-Viktorsson et al. (2006)  x  x     
Dietrich & Lehtonen (2005) x x   x   x 
Dvir, Raz, & Shenhar (2003), Atkinson (1999) x        
DeLone & McLean (2003), Seddon & Kiew (1994)   x  x x x  
Raymond (1987) x  x     x 
Hendriks, Voeten, & Kroep (1999) x       x 
O'Reilly (1980)     x    
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2.2. Project Management Information Systems (PMIS) 
According to Ahleman (2009) PMIS have become “comprehensive systems 
that support the entire life-cycle of projects, project programs, and project portfolios”. 
To support project managers in their planning, organizing, control, reporting and 
decision making tasks on the one hand and evaluating and reporting on the other 
hand, it seems to be essential to make use of PMIS (Raymond & Bergeron, 2008). 
Figure 1 depicts the role of PMIS within project management systems. 
 
Project Management 
Information System
Project Management System
Project 1, stage 1 - n
Project 2, stage 1 - n
Project 3, stage 1 - n
Project n, stage 1 - n
project data
project information
Management,
customer
information
Environmental,
organizational
data
decisions
(planning,
 organizing,
 control,
 monitoring) Project Managers 
(evaluating,
reporting)
multi project environment, project life cycles
Objectives,
Plans,
Concepts,
Solutions,
Specs,
Resources
 
Fig. 1. The PMIS within the project management system (adapted from Raymond (1987)) 
As part of the project management system, the PMIS are a means for the 
project managers to support them in their decision making. As shown in Figure 1, the 
project management system consists of three parts: the project managers, the PMIS 
and the project life cycles in a multi project environment. The project life cycles 
consist of various evolving stages; objectives, plans, concepts, solutions, 
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specifications and resources and contains all information needed to support project 
managers in their planning, organizing, control, reporting and decision making tasks. 
The role of the PMIS can be seen as the link between the multi project environment 
and the project managers. This role includes capturing, storing and processing 
project data to assist the project managers in their decision making tasks (Raymond, 
1987).  
The aim of this study is to increase the understanding of the effects of the 
use of PMIS in the decision making in a multi project environment. We expect to get 
an impression to which extent project and information overload influences the quality 
of the information of PMIS and also to which extent the quality of information will 
deliver a contribution to the decision making in a multi project environment. At the 
same we expect to get an impression to which extent the quality of information from 
PMIS depends on the degree of satisfaction of the project managers with PMIS. This 
leads to the following research questions: What are the most important factors of the 
success of PMIS? And what is the contribution of the PMIS on decision making?  
2.3. The research model 
Given the research questions it is important to create an appropriate 
research model for measuring the effects of the use of PMIS in the decision making 
in a multi project environment. In literature we found four models that seemed to be 
appropriate for this purpose.  
The first two models of Zika-Viktorsson et al. (2006) and (Hochdorfer & 
Bjarnason, 2007) are depicted in Figure 2. Both models propose a relation between 
important factors of project work and project overload. A project is defined, as 
already stated in section 2.2, as a special task that has not been done before and 
that achieves a clear objective against a time scale. Overload means that there is 
more work to be done than is reasonably possible with respect to the available 
capacity. So project overload can be defined as not having enough capacity to 
handle the amount of projects with the objectives that have to be realized within the 
given time scale. 
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Fig. 2. Proposed model for factors addressing the multi project work situation that explain 
project overload according (Zika-Viktorsson et al., 2006) (A) and (Hochdorfer & Bjarnason, 
2007) (B) 
The input factors of both models describe working situations in a multi 
project environment. According to Zika-Viktorsson et al. (2006) four variables – lack 
of opportunities for recuperation, insufficient routines, insufficient time resources and 
excess number of projects – explain the majority of the variance on project overload 
as perceived by project managers. The other variables (deficient authority, task 
resemblance, excessive formalization, challenging project goals, and personal 
feedback) were also tested, but failed to reach statistical significance. In the model of 
Hochdorfer & Bjarnason (2007) the concept of workload is seen as an important 
cause of project overload.  
The model of O'Reilly (1980) is the third model that is used in this study (not 
depicted). The hypotheses in his model are based on the postulation that information 
overload would be associated with perceived higher satisfaction and lower individual 
performance of decision makers.  
The model of DeLone & McLean (2003) is the fourth model that is used in 
this study and is depicted in Figure 3. 
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Fig. 3. D&M IS Success Model (DeLone & McLean, 2003) 
This model incorporates information quality and system quality as 
antecedents of information system use and user satisfaction, leading to individual 
information system impacts, that is, on users and their work (e.g., in regard to their 
effectiveness), and in turn to organizational impacts (e.g., in regard to business 
strategy and performance).  
The DeLone & McLean (2003) model was chosen, besides the usefulness 
of its constructs to examine information system success, as the basis for the model in 
this study due to its high acceptance and proven validity among researchers (Renzel, 
Klamma, & Spaniol, 2008). However, some of the constructs of the D&M IS Success 
model are not used here since they are not a part of this study. “System Quality” has 
been left out and a new variable, “Impact on Decision Making”, has been added to 
replace the variables “Individual Impact” and “Organizational Impact”, since we want 
to know what the contribution of the PMIS is on decision making. “Use” in the 
DeLone and McLean model has been placed between the variable “User 
Satisfaction” and the newly added variable “Impact on Decision Making”. We argue 
that User Satisfaction causes Use, not vice versa and that there is no direct causality 
between the variables “Information Quality” and “Use”.  
The above considerations lead to the model depicted in Figure 4 as the 
focus of this study, and which is a combination of the Zika-Viktorsson et al. (2006) 
model, O’Reilly’s (1980) model and the adapted D&M IS Success Model of DeLone & 
McLean (2003). 
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Fig. 4. Provisional research model 
This provisional research model is composed of six constructs; Project 
Overload, Information Overload, PMIS Information Quality, Project manager’s 
Satisfaction with PMIS, PMIS use and Impact on Decision Making. The six constructs 
are linked through research hypotheses that will be discussed in this section. 
 
Project Overload: It’s obvious that project managers can not handle an infinite 
number of projects. The project manager can not handle more than his resources 
allow him, i.e. the available resource capacity is limited. Routines and prescriptions 
can be helpful in a way that if projects are accomplished in a standardized way, the 
project workers know what to do and how the work has to be done. However, too 
many or too few routines can easily become a burden for the project workers when 
there is no right balance between bureaucracy and effort. Other issues are the 
interdependencies and interactions between projects and the management of 
throughput times. Since schedules of different projects in a multi project environment 
are (partly) dependent on each other, the available time resources are an important 
driving force for work progress. The limited amount of time available has to be spread 
over the simultaneously running projects, probably resulting in time pressure and less 
opportunities for recuperation. Although it is important to evaluate projects it is known 
that project teams or members, due to time pressure, are thrown into the next project 
before given time to see what went wrong and what went right in the last project. The 
relative importance of these factors, according to Zika-Viktorsson et al.(2006), 
explain the majority of the variance on project overload as perceived by project 
managers in a multi project environment resulting in a negative impact on project 
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performance measured in terms of poor adherence to time schedules and quality of 
work.  
PMIS information quality is determined by factors as relevance, accuracy, 
availability, reliability, consistency and timeliness (DeLone & McLean, 2003; 
Raymond & Bergeron, 2008; Seddon & Kiew, 1994). Although the factors that explain 
project overload according to Zika-Viktorsson et al. (2006) are not subject of this 
study, we argue that there is a link between these factors and PMIS information 
quality due to negative impact of project overload on the factors that are related to 
PMIS information quality. 
Thus, we argue: 
Hypothesis 1a: Project overload has a negative impact on the quality of the PMIS 
information output. 
 
Information Overload: According to O'Reilly (1980) there is a relation between 
Information overload and reduced performance. Beyond some optimal point more 
information can lead to decreased decision making performance. Too much 
information may cause problems in selecting and using relevant information due to 
both pressures and distractions that reduce the time available for processing and the 
difficulty in identifying relevant information from the total set available (O'Reilly, 
1980). We argue that there is a link between information overload and PMIS 
information quality due to negative impact of information overload on the factors that 
are related to information quality.  
Thus, we argue: 
Hypothesis 1b: Information overload has a negative impact on the quality of the 
PMIS information output. 
 
PMIS Information Quality: With regard to the quality of information we found in the 
literature empirical evidence that the quality of information is related to PMIS use by 
and PMIS impact on project managers. Furthermore, the information quality was 
found to lead indirectly, thus not directly, to project success through timelier decision 
making (Martinsuo & Lehtonen, 2007; Raymond & Bergeron, 2008).  Dietrich & 
Lehtonen (2005) found a strong statistical correlation between the availability, 
topicality and validity of information, herewith indicating the importance of high quality  
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information in decision making as an enabler for organizations to successfully 
implement its strategies through projects. However, it should be noted that the focus 
of their empirical study was on implementing strategies and not the use of PMIS as 
the source of quality information. According to Cooper et al. (2001) many Go/Kill 
decisions management has to make are questionable due to the absence of solid 
information. The implication of this statement is that having the right – relevant, 
accurate and reliable – information available when needed, allows project managers 
and management to make well considered decisions. Also, in a study done by Saeed 
& Abdinnour-Helm (2008) about effects of information system characteristics and 
perceived usefulness on post adoption usage of information systems, high quality 
information is regarded as useful because it helps the user in making sound 
decisions and improves a project manager’s work performance. On the contrary, 
information systems that provide users with unreliable and inaccurate information 
have an adverse impact on its usefulness. 
On the basis of the reviewed literature we expect that the quality of PMIS 
information output has a positive effect on decision making in a multi project 
environment. Thus, we argue: 
 Hypothesis 2: Greater quality of the PMIS information output is associated with a 
positive impact on decision making. 
 
Project manager’s Satisfaction with PMIS: User satisfaction is “the result of the 
individual taking outcomes that have been received and evaluating them on a 
pleasant-unpleasant continuum” (Seddon & Kiew, 1994). As already mentioned in 
this section relevance, accuracy, availability, reliability, consistency and timeliness 
are factors related to information quality (DeLone & McLean, 2003; Raymond & 
Bergeron, 2008; Seddon & Kiew, 1994). Ali & Money (2005) found several studies 
that used these factors to measure the degree of user satisfaction with a given 
system's performance and concluded that the information quality has the greatest 
total effect on the use of project management software. This suggests that project 
managers are more eager to accept PMIS on the basis of the quality of the 
information output and that they are more likely to use software that provides them 
with an appropriate level of details that fits their work needs, is free of complexity, 
and is easy to understand and communicate with the project team.  Seddon & Kiew 
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(1994) also found indications in literature that information quality is an important 
determinant of satisfaction. According to Raymond & Bergeron (2008) quality of 
information output has a positive impact on the project manager, since the project 
manager will feel more professional at work if he or she has access to project 
information of high quality and uses the system more intensively and more 
extensively. In our study we have defined this as project manager’s satisfaction with 
PMIS. Thus, we argue: 
Hypothesis 3: Greater quality of the information output is associated with greater 
satisfaction of the project manager with PMIS. 
 
PMIS Use: As reported by DeLone & McLean (2003) many researchers have used 
‘use’ as an objective measure of system success. They argue that “use and user 
satisfaction are closely interrelated because use must precede user satisfaction in a 
process sense, and positive experience with use will lead to greater user satisfaction 
in a causal sense. Similarly, increased user satisfaction will lead to increased 
intention to use, and thus use”. Along the same line of thought, Raymond & Bergeron 
(2008) found a positive influence of the quality of information provided by PMIS on 
the use of the system. The use of PMIS in this study was measured by determining 
to which extent planning, monitoring, controlling, evaluating and reporting function 
tools were actually used by the project managers. In the same study Raymond & 
Bergeron (2008) confirmed their hypothesis that the use of PMIS is positively related 
to its impact on project managers. Ali & Money (2005) also found empirical evidence 
that information quality has a significant effect on the use of PMIS. They also found 
that project managers are more likely to use software that is free of complexity and is 
easy to understand. The results of this study suggest that project managers, dealing 
with multiple but less complex projects in a multi project environment, may be 
discouraged from using PMIS because the time they have to invest to get and to stay 
acquainted with the software may be more than the benefits from utilizing the 
systems. 
On the basis of the reviewed literature regarding PMIS use we think that not 
all project managers in a multi project environment will actually interact with the 
system personally but instead provide information to PMIS experts to feed the PMIS 
with the necessary data and in return the PMIS experts will provide the project 
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managers which aggregated portfolio information. An adaptation of the provisional 
research model following this assumption leads to the final research model as 
depicted in Figure 5, in which “PMIS use” has been replaced by “Use of PMIS 
Information”. 
 
 
Fig. 5. Final research model 
If the information provided is in accordance with or even exceeds the project 
manager’s expectations he or she is willing to provide all information that is 
necessary for the PMIS. This postulation is in line with DeLone & McLean’s (2003) 
statement that increased user satisfaction will lead to increased intention to use, and 
thus use. Thus, we argue: 
Hypothesis 4: Greater satisfaction of the project manager with PMIS is associated 
with intensified use of PMIS Information. 
 
Impact on Decision Making: Raymond & Bergeron (2008) examined the effect of 
PMIS use on the impact on project success but they could not confirm a direct 
relationship. However, they did find an indirect relationship between the impact on 
the project manager and, among other things, timelier decision making. Ali & Money 
(2005) found in literature significant correlation between the decision style of project 
managers and their use of PMIS. In both studies use was measured by determining 
to which extent planning, monitoring, controlling, evaluating and reporting function 
tools were actually used by the project managers. For reasons that we explained 
earlier we think that not all project manager actually use PMIS but the information 
provided by the PMIS (experts). Based on this postulation and the reviewed literature 
we argue: 
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Hypothesis 5: Intensified use of PMIS Information has a positive impact on decision 
making. 
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3. Research methodology 
3.1. Subjects and data collection 
Data collection was conducted via a survey at the Merck Sharpe & Dohme 
production location in Oss (MSD Oss). Through pharmaceutical research and by 
working with partners, MSD Oss develops and produces prescriptive medicines for 
human healthcare. Within MSD Oss there are dozens of project managers who need 
to manage multiple projects simultaneously. All respondents belonged to highly 
projectified departments of the company with a rather complex multi-project 
environment, e.g. process development, engineering, clinical trials, research & 
development and quality control. Within the MSD-Oss departments several PMIS are 
in use to support the project managers in managing their projects. Because of the 
complexity of the PMIS and to relieve the project managers as much as possible, the 
maintenance and management of the PMIS is hosted by PMIS specialists.    
Data for this study was collected using a questionnaire that was personally 
distributed to 142 project managers, identified from a list of project leaders who were 
the owner of at least 2 active projects in the project administration database. We 
decided to use a traditional paper and pencil questionnaire. Prior to asking the 
respondent to fill out the questionnaire we explained the aim of the survey to verify 
whether the respondent was suitable for participation.  
The questionnaire was accompanied by a cover letter stating the purpose of 
the study and an assurance of confidentially and anonymity. In order to check for the 
items’ clarity and readability, three subject-matter experts were asked to provide 
comments and suggestions on the clarity and readability of the questionnaire’s items. 
Based on this feedback, the content of the cover letter and the design of the 
questionnaire were changed to improve clarity and readability. All 142 project 
managers where invited to fill out the questionnaire. To improve the response rate, 
each respondent was given a chance to win a gift token worth € 20.  
A total of 110 responses were received, out of which 101 were considered 
valid, thus a 71% final response rate. All surveys containing one or more double 
answers were removed and all surveys missing one or more answers were removed. 
Information on the respondents’ demographics is presented in Table 2.  
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Table 2; Characteristics of the sample 
Characterization of the respondents (n = 101)  % of sample 
Project management experience  
More than 20 years 7 
15 – 19 years 13 
10 – 14 years 23 
5 – 9 years 38 
0 – 4 years 20 
  
Gender  
Male 88 
Female 12 
  
Age  
60 - 69 years old 3 
50 – 59 years old 17 
40 – 49 years old 48 
30 – 39 years old 31 
20 – 29 years old 2 
 
3.2. Measurement 
This study utilized measures that have been used in prior research. The 
following sections will explain the measurement of each investigated variable. In 
addition to the six investigated variables: Project Overload, Information Overload, 
PMIS Information Quality, Project manager’s Satisfaction with PMIS, Use of PMIS 
Information and Impact on Decision Making, six background variables were included: 
age, gender, years in project management experience and use of PMIS, indicator of 
information quality and level of satisfaction with PMIS information quality. 
3.2.1. Measuring project overload 
Project overload was measured with five items. The first item was the 
number of projects a project manager usually works at the same time.  The other four 
items; “How often do you jump between your projects?”, “How often do you have to 
do the job of other people?”, “How often do you change the priorities of your work?” 
and “How often do you have the feeling that you are wasting time on a task?” were 
measured on a five point Likert scale where 1 = never and 5 = very often. The five 
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items measured were taken from the original research performed by Hochdorfer & 
Bjarnason (2007). 
3.2.2. Measuring information overload 
Information overload was measured with three items. While answering 
these questions the respondents were asked to keep in mind that these questions 
measure the degree of information overload with regard to all the information they 
receive. The following two items were measured on a five point Likert scale where 1 
= not often and 5 = very often; “On some occasions you might have too little 
information that you could consistently handle for making the best possible work-
related decisions. In a typical work week, approximately how often does this situation 
happen?” and “Sometimes at work you may receive more information than you can 
efficiently use. At other times, however, you may feel that you are not receiving all 
the information you need. How often during a week would you say that this lack of 
information arises?”. The third item; “Is the total amount of information you receive in 
a typical work week enough to meet the information requirements for your job?” was 
measured on a five point Likert scale where 1 = not enough at all and 5 = too much. 
The three items measured were taken from the original research performed by 
O'Reilly (1980). 
3.2.3. Measuring project manager’s satisfaction with PMIS 
Project overload was measured with five items. While answering these 
questions the respondents were asked to indicate to what extent they agree or 
disagree with the statement about the PMIS they use. The items; “The PMIS  is very 
useful in managing projects”, “I really trust the reports from the PMIS”, “The 
interaction with the PMIS is fairly easy”, “The understanding of the PMIS is not 
difficult” and “My satisfaction with the PMIS makes me use it more” were measured 
on a five point Likert scale where 1 = totally disagree and 5 = totally agree. The five 
items measured were taken from the original research performed by Raymond & 
Bergeron (2008). 
3.2.4. Measuring PMIS information quality 
Project overload was measured with five items. While answering these 
questions the respondents were asked to indicate the quality of the PMIS information 
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they use according to the quality indicators; “Availability”, “Reliability”, “Relevance”, 
“Accuracy” and “Comprehensiveness”. The items were measured on a five point 
Likert scale where 1 = very poor and 5 = very good. In addition, the respondents 
were asked to score the relative importance of the quality of the indicators from most 
important (1) to least important (5) and also to indicate the level of satisfaction with 
regard to the quality of information provided by PMIS they use, measured on a five 
point Likert scale where 1 = very dissatisfied and 5 = very satisfied.  The items 
measured were taken from the original research performed by Raymond & Bergeron 
(2008). 
3.2.5. Measuring use of PMIS information 
Project overload was measured with five items. While answering these 
questions the respondents were asked, according the de reports offered by the PMIS 
that they are using, to specify the degree of use of the following reports; “Overview 
Reports”, “Project Summary Reports”, “Project Budget Reports”, “Resource Usage 
Reports” and “Task in Progress Reports”. The items were measured on a five point 
Likert scale where 1 = never and 5 = very often. The five items measured were taken 
from the original research performed by Raymond & Bergeron (2008). 
3.2.6. Measuring impact on decision making 
Project overload was measured with five items. The five items; “The PMIS 
improves the quality of my decisions”, “The PMIS reduces the time of my decision 
making”, “The PMIS helps me to better manage the budget for activities”, “The PMIS 
helps me to better allocate resources” and “The PMIS helps me to better monitor 
activities” were measured on a five point Likert scale where 1 = totally disagree and 5 
= totally agree. The five items measured were taken from the original research 
performed by Raymond & Bergeron (2008). 
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4. Research results 
Information on the antecedents of PMIS use by the respondents is 
presented in Table 3.   
 
Table 3; Characteristics of the respondents’ use of PMIS 
Respondents’ characterization of PMIS (n = 101)  % of sample 
 
Experience in the use of PMIS  
More than 20 years 1 
15 – 19 years 7 
10 – 14 years 23 
5 – 9 years 28 
0 – 4 years 41 
  
Indicator of information quality with score  good or very good  
Availability 34 
Reliability 10 
Relevance 46 
Accuracy 35 
Comprehensiveness 74 
  
Satisfaction with PMIS information quality  
somewhat satisfied or very satisfied 
 
37 
 
4.1. Analyses methods 
Partial Least Squares (PLS) was used to test the research hypothesis. 
SmartPLS software, currently freeware, is available from website 
http://smartpls.de/forum (Ringle, Wende, & Will, 2005). PLS was chosen because it 
allows the analyses of systems of independent and dependent variables at the same 
time, whereas regression does not. PLS examines the significance of the 
relationships and their resulting R2 (Gefen, Straub, & Boudreau, 2000). Path 
coefficients in PLS indicate the strength of the relationship between constructs and 
can be interpreted as regression coefficients between standardized variables. 
Appendix A shows the correlation classification used in this study. The sample size 
requirement is 10 times the number of items in the most complex construct in the 
model (Gefen et al., 2000). The most complex construct in this study is represented 
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by five items and the sample size is 101. Hence, the sample size requirements for 
testing the model with PLS were met. 
4.2. Measurement model 
As a first step, reliability and validity were evaluated for each construct in 
the model. Reliability was assessed by observing factor loading scores and by noting 
composite reliability as calculated in the PLS analysis. The items and their respective 
loadings are shown in Appendix B. Internal consistency of measures, i.e., their 
unidimensionality and their reliability must be verified first. The observable variables 
measuring a non-observable construct (or latent variable) must be unidimensional to 
be considered unique values. Unidimensionality is usually satisfied by retaining the 
items whose loadings () are above 0.7, indicating that they share sufficient variance 
with their related construct (Ringle et al., 2005). We found some items to be lower 
than 0.7, but others bigger than 0.7. The average of the loadings of the items of one 
construct should be 0.7 and for this reason the items shown in Table 4 are excluded 
from the remainder of the statistical analysis. 
 
Table 4; Constructs and measures excluded from the statistical analyses 
Construct Abbreviation Item PLS 
Factor 
Loading 
PO-4+ How often do you change the priorities 
of your work? 
0.09 Project Overload 
(PO) 
PO-5+ How often do you have the feeling that you are wasting time on a task? 0.26 
PMIS Information 
Quality (IQ) IQ-1 Availability 0.31 
SAT-1 The PMIS  is very useful in managing projects 0.57 PM’s Satisfaction 
with PMIS (SAT) SAT-4 The understanding of the PMIS is not difficult 0.49 
USE-2 Project Summary Reports 0.60 Use of PMIS 
Information (USE) USE-3 Project Budget Reports 0.55 
Impact on Decision 
Making (DM) DM-3 
The PMIS helps me to better manage 
the budget for activities 0.56 
++ Reverse-coded for a correct calculation of the composite reliability (Ringle et al., 2005)  
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Composite reliability scores for each construct exceeded the 0.7 value 
recommended by Hock & Ringle (2010), and are shown in Table 5. A composite 
reliability score greater than 0.7 indicates that the variance of a given construct 
explains at least 70% of the variance of the corresponding measure, as is the case 
for all constructs in the research model.  
 
Table 5; Means, Standard Deviations, PLS Composite Reliabilities 
Construct No. of items* Mean SD Composite Reliability 
     
Impact on Decision Making 4 3.45 0.67 0.84 
Information Overload 3 3.32 0.50 0.76 
PMIS Information Quality 4 3.25 0.52 0.84 
PMs Satisfaction with PMIS 3 3.09 0.55 0.80 
Project Overload 3 3.47 0.42 0.71 
Use of PMIS Information 3 2.94 0.82 0.76 
     
* the items PO-4, PO-5, IQ-1, SAT-1, SAT-4, USE-2, USE-3 and DM-3 are excluded 
 
Convergent and discriminant validity were assessed by examining the 
average variance extracted (AVE) and the item construct correlations as generated 
by PLS. Convergent validity tests whether constructs that should be related, are 
related. Discriminant validity tests whether believed unrelated constructs are, in fact, 
unrelated (Trochim, 2010). AVE is the percentage of the total variance of a measure 
represented or extracted by the variance due to the construct  and ranges from 0 to 1  
and should be 0.50 or above to exhibit convergent validity (Fadel & Brown, 2010; 
Hock & Ringle, 2010). AVE values for each construct in this study are given in Table 
5. The criteria for convergent validity were met for all constructs except ‘Project 
Overload’.  Four of the five item loadings of the ‘Project Overload’ construct are 
below 0.70. Retaining the minimum of three items per construct (Ringle et al., 2005),  
resulted in an AVE of 0.460 for this construct and as a result does not meet the 
criterion for convergent validity. As a consequence, this construct shares insufficient 
variance to act as if it measures the underlying theoretical construct. 
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Table 6; Construct AVE’s and Inter-Construct Correlations 
# Construct AVE 1 2 3 4 5 6 
         
1 Impact on Decision Making 0.561 0.749      
2 Information Overload 0.525 0.067 0.725     
3 PMIS Information Quality 0.567 0.574 0.174 0.753    
4 PMs Satisfaction 
with PMIS 0.567 0.565 0.080 0.577 0.753   
5 Project  Overload 0.460 0.078 -0.018 0.215 0.117 0.678  
6 Use of PMIS Information 0.518 0.622 0.015 0.459 0.360 0.238 0.720 
         
 
Adequate discriminant validity at the construct level is established if the 
square root of AVE values (on the diagonal of Table 6) is greater than the off-
diagonal correlations. Cross-loadings are another test of discriminant validity, the 
Item-Construct cross-loadings are shown in Appendix C. Each block of items load 
higher for its respective construct than for the block of items of the other constructs. 
The criteria for both tests are met for all constructs, indicating adequate discriminant 
validity. 
4.3. Structural model 
The structural model represents the relationships between constructs that 
were hypothesized in the research model. In PLS there are not well-established 
overall fit measures. Paths coefficients (statistical and practical significance) and 
coefficients of determination (R2) together indicate how well the model performed. 
The R2 are measures of the variance in endogenous constructs accounted by other 
constructs that were hypothesized to have an effect on them. Therefore, they can be 
interpreted as R2 in regression analysis (Gil-Garcia, 2005). The research hypothesis 
are tested by analyzing the direction, the value and level if significance of the path 
coefficients (gammas) estimated by the PLS method. A bootstrapping resampling 
procedure (200 samples) was used to test the significance of path coefficients. The 
results of the analysis are shown in Fig. 6.  
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Fig. 6. Results of evaluating the research model with SmartPLS (n=101) 
 significance level of path coefficients:   *: p < 0.05   **: p < 0.01   ***: p < 0.001 
The hypothesis that project overload has a negative impact on the quality of 
the PMIS information output (H1a) must be rejected. In this study we could not find 
convergent validity for this construct. For this reason the hypothesis that project 
overload has a negative impact on the quality of the PMIS information output (H1b) 
could not be confirmed. The significant path coefficient (γ = 0.177; p<0.05) indicates 
that there is a weak association of Information Overload with PMIS Information 
Quality. But instead of a negative association, we found a positive association of 
information overload with PMIS information quality. In other words, the quality of the 
PMIS information with respect to availability, reliability, accuracy and 
comprehensiveness increases when project managers experience information 
overload. 
The second hypothesis (H2), presuming that greater quality of the PMIS 
information output is associated with a direct positive impact on decision making is 
confirmed. The quality of PMIS information output is significantly related to the impact 
on decision making by project managers in a multi project environment (γ = 0.366; 
p<0.001). Hence, significant improvement in the impact on decision making in terms 
of improved quality of the decisions, reduced time in making decisions, better 
allocating resources and monitoring activities can be obtained directly through the 
output of the PMIS information quality. There also is an indirect effect of PMIS 
information quality on the impact on decision making (equal to 0.577 x 0.360 x 
0.453), that is through the mediating influence of the project manager’s satisfaction 
with PMIS and the use of PMIS information. However, the indirect effect (γ = 0.094) is 
much less than the direct effect (γ = 0.366). In other words, the indirect effect through 
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the mediating influence of the project manager’s satisfaction with PMIS and the use 
of PMIS information is negligible. 
Path analysis also confirms the existence of a significant relationship 
between the quality of the information output and the satisfaction of the project 
manager with PMIS (γ = 0.577; p<0.001) in the third hypothesis (H3). Greater quality 
of the information output is associated with greater satisfaction of the project 
manager with PMIS in terms of trusting the reports generated by the PMIS, the easy 
interaction with the PMIS and increased use of the PMIS. 
The fourth hypothesis (H4) that satisfaction of the project manager with 
PMIS is positively related to intensified use of PMIS Information is confirmed (γ = 
0.360; p<0.001). Indeed, the use of PMIS information in the form of overview reports, 
resource usage reports and task in progress reports is positively influenced by the 
project manager’s satisfaction with the PMIS. 
The fifth hypothesis (H5) confirmed a positive association between 
intensified use of PMIS Information and an impact on decision making (γ = 0.453; 
p<0.001). In other words, using reports generated by the PMIS increases the impact 
on decision making by enhancing the quality of their decisions, shorten the time to 
come to a decision and better allocating resources and monitoring activities. 
 
About 49% of the variance with regard to the impact on decision making 
was accounted for by its explanatory constructs. Similarly, the model explained about 
33% of the variance in project manager’s satisfaction with PMIS, 13% of the variance 
in the use of PMIS information and 8% of the variance in PMIS information quality. 
The average explanatory power of the endogenous constructs in the model was 
about 26% (R2 = 0.258). 
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5. Discussion and conclusion 
The research aim of this study was to determine the actual impact of the 
use of PMIS as a function of the quality of the information in the decision making in a 
multi project environment from the project manager’s perspective. More specifically, 
one objective was to have a better understanding of the elements of PMIS that 
contribute to the impact in the decision making in a multi project environment. The 
other objective was to provide an investigation of the interaction between the quality 
of PMIS information and project manager’s satisfaction with PMIS. The study results 
are discussed in terms of direct and indirect effects on the impact on decision 
making. Most of the findings of this study are in line with prior studies regarding 
PMIS; however, some differences were found.  
The first of three elements that indirectly influence the impact on decision 
making through the quality of PMIS information is project overload. The findings of 
this study are not in line with prior studies addressing the issue of project overload as 
a construct that reflects perceived fragmentation, disruption and inefficiency (Zika-
Viktorsson et al., 2006) resulting in the hypothesized deterioration of the quality of 
information. On the contrary, it seems that project overload is a weak predictor of 
PMIS information quality. An explanation for this seemingly positive effect may be, 
that the participants in our study did not suffer from having commitment to too many 
projects at the same time. Previous research has pointed out that there is a positive 
relation between the hours worked per week and the total output of a project worker 
with an optimum of 60 hours per week for a full time project worker. After working 60 
hours, output drops, not only per hour, but in total (Hochdorfer & Bjarnason, 2007). 
So, if the project overload experienced by the subjects in our study is below the 
optimum of 60 hours per week per full time entity, it may explain the seemingly 
positive effect of project overload on the quality of the PMIS information. However, no 
statistically supported conclusion can be drawn regarding a relationship between 
these constructs because project overload shares insufficient variance to measure 
the underlying theoretical construct.  
The second element that indirectly influences the impact on decision making 
through the quality of PMIS information is information overload. Instead of a 
presumed negative effect, the study results show that information overload is a weak 
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predictor of the quality of PMIS information. Similar to the effect of project overload, it 
also may be true for information overload that only beyond some optimal point too 
much information can lead to decrease in the PMIS information quality. This 
assumption is supported by O’Reilly (1980). Conversely, up to the presumed optimal 
point, excess information can lead to increased PMIS information quality. 
The third element that indirectly influences the impact on decision making 
through the use of PMIS information is the project manager’s satisfaction with PMIS. 
The project manager’s satisfaction with PMIS is not an end by itself, however, as it 
only indirectly leads to the impact on decision making. At the managerial level it is 
only through the actual use of the PMIS information that the project manager’s 
satisfaction can influence the impact on decision making. In this research we found a 
moderately positive effect in the relation between these two constructs. These 
findings are in line with prior research (Ali & Money, 2005) in which empirical 
evidence was found that information quality has a significant effect on the use of 
PMIS and that project managers are more likely to use software that is free of 
complexity and is easy to understand. This may indicate that the more satisfied a 
project manager is with the PMIS, the more project managers will use the information 
generated by the PMIS which in turn has an almost strong impact on the decision 
making by the project manager. With respect to the project manager’s satisfaction 
with PMIS it is interesting to note that among the project managers who participated 
in the study, only 37% indicated to be more than average satisfied with the quality of 
the information provided by the PMIS they use. As much as 90% of the participants 
were particularly dissatisfied with the reliability of the information. These results 
indicate that, in general, the project managers who are dependent upon a PMIS that 
produced lower quality, were less satisfied and as a consequence used the 
information less and were successively less supported in their decision making. The 
opposite may be true for the project managers who can rely upon a PMIS that 
produced higher quality information. In existing literature this relationship is 
recognized as a ‘feedback’ relationship (DeLone & McLean, 2003). As project 
managers perceive the PMIS information to be beneficial to them, it is likely that they 
will increase the use of the PMIS information. 
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In this research there are two factors that directly influence the impact on 
decision making. The first element directly influencing the impact on decision making 
is the quality of the PMIS Information. We found that the quality of the information 
produced by the PMIS is directly and moderately related to the impact on decision 
making. This is consistent with Saeed & Abdinnour-Helm (2008) who studied the 
effects of information system characteristics and perceived usefulness on post 
adoption usage of information systems. They found that high quality information 
helps project managers in making sound decisions and improving their performance. 
Besides the impact on decision making, the PMIS information quality also directly 
influences the satisfaction with the PMIS in a strong manner as perceived by the 
project manager. The results of this study provide support for the Delone & McLean 
(1992) model of information system success. As they predicted, information quality 
explained a portion of the variance in the project manager’s satisfaction with PMIS 
(33% in this study). Both these results may indicate that the reliability, relevance, 
accuracy as well as comprehensiveness of the PMIS information play an important 
role in decision making, as perceived by the project manager. On the contrary, a 
PMIS that produces information of poor quality would be a system that produces 
information that project managers are reluctant to use due to untrusty reports 
generated by the PMIS and the inconvenience regarding the interaction with the 
PMIS. This means that the impact on decision making and the satisfaction with PMIS 
requires the PMIS to produce high quality information that is easy to understand and 
reflects the actual situation on activity progress and resource allocation in order to 
reduce time to make decisions and improve the quality of the decisions.  
The second factor directly influencing the impact on decision making is the 
use of PMIS information. Consistent with our hypothesis, based on previous research 
(Ali & Money, 2005; Raymond & Bergeron, 2008), we found the use of PMIS 
information to have an almost strong impact on decision making as perceived by the 
project managers. This almost strong effect indicates that the PMIS information in the 
form of reports play a significant role in the project manager’s decision making. At a 
managerial level, it is also through the project manager’s satisfaction and the actual 
use of the PMIS information that the impact on decision making can be influenced.  
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In summary, the results related to the adverse effects of project and 
information overload on the quality of information are partly inconsistent with previous 
studies, i.e., possibly only beyond some optimal point overload has deteriorating 
effect on the information quality. Furthermore, if it is to make a significant contribution 
decision making, i.e., to make an impact in terms of improved quality of the decisions, 
reduced time in making decisions, better allocation of resources and monitoring 
activities, a PMIS must meet the following conditions. First, a PMIS must provide the 
project manager with information of sufficient quality with respect to availability, 
relevance, reliability, accuracy and comprehensiveness.  Second, a PMIS must have 
sufficient beneficial impact on their work, i.e., it must be easy to interact with and the 
reports must be trustful to increase the use of the PMIS. One can therefore conclude 
that PMIS makes a significant contribution to the impact on decision making and 
should continue to be the object of project management research. 
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6. Limitations and issues for further research 
It must be noted that the results of this study should be interpreted 
cautiously. The model explains nearly half of the variance on the impact on decision 
making as perceived by the project manager. The impact on decision making seems 
to be affected by the quality of the PMIS information and the actual use of this 
information. The impact on decision making, however, is unexplained for slightly 
more than half of the variance which may be an indication that there are many other 
technical and managerial conditions, beside PMIS information quality and the use of 
PMIS information, that affect the impact on decision making. This comment can also 
be made with respect to the PMIS information quality and the use of PMIS 
information quality in this model.  The variance in the quality of the PMIS information 
is explained for only 7.8% by project and information overload. The variance in the 
use of PMIS information is explained for 13.0% by the project manager’s satisfaction 
with the PMIS. The variance of the latter is, on its turn, explained for 33.3% by the 
quality of the PMIS information. The unexplained parts of the variance in these 
constructs may indicate that there are many other technical and managerial 
conditions that affect these constructs. Thus, future research should take into 
account a larger set of factors and develop a better explanation of, especially, the 
“PMIS Information” and “Use of PMIS Information” constructs. 
Another area of interest for further research is the inversed finding in our 
study regarding the effect of project and information overload on the quality of the 
PMIS information. Future study should focus on the extent to which project overload 
as well as information overload strengthens the PMIS information quality. An 
additional interesting aspect for further research regarding information overload might 
be the possible positive effect of the substantial amount of graphical reports 
generated by PMIS to reduce the reverse affects of information overload (Chan, 
2001).    
Finally, since the majority of the participants in this research indicated not to 
be satisfied with the quality of the PMIS they use, a suggestion for further research is 
to investigate what factors are important, in the perception of project managers, in 
order to generate high quality information with respect to availability, accuracy, 
relevance, comprehensiveness and in particular reliability. 
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Appendix A: Correlation classification  
Strenght (Rubin, 2009) Correlation Coefficient 
perfect -1 1 
strong -0.999 to -0.500 0.500 to 0.999 
moderate -0.499 to -0.300 0.300 to 0.499 
weak -0.299 to -0.100 0.100 to 0.299 
no correlation -0.099 to  0.000 0.000 to 0.099 
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Appendix B: Constructs and measures 
Construct Abbre-
viation 
Item PLS 
Factor 
Loading1 
PO-1 On how many projects do you usually work at the 
same time? 0.56 
PO-2 How often do you jump between your projects? 0.81** 
PO-3 How often do you have to do the job of other people? 0.64* 
PO-4+ How often do you change the priorities of your work? (0.09) 
Project 
Overload 
(PO) 
PO-5+ How often do you have the feeling that you are 
wasting time on a task? (0.26) 
IO-1++ 
On some occasions you might have too little 
information that you could consistently handle for 
making the best possible work-related decisions. In a 
typical work week, approximately how often does this 
situation happen? 
0.83*** 
IO-2++ 
Sometimes at work you may receive more information 
than you can efficiently use. At other times, however, 
you may feel that you are not receiving all the 
information you need. How often during a week would 
you say that this lack of information arises? 
0.55* 
Information 
Overload 
(IO) 
IO-3 
Is the total amount of information you receive in a 
typical work week enough to meet the information 
requirements for your job? 
0.76*** 
IQ-1 Availability (0.31)* 
IQ-2 Reliability 0.75*** 
IQ-3 Relevance 0.76*** 
IQ-4 Accuracy 0.81*** 
PMIS 
Information 
Quality 
(IQ) IQ-5 Comprehensiveness 0.68*** 
SAT-1 The PMIS  is very useful in managing projects (0.57)*** 
SAT-2 I really trust the reports from the PMIS 0.77*** 
SAT-3 The interaction with the PMIS is fairly easy 0.62*** 
SAT-4 The understanding of the PMIS is not difficult (0.49)*** 
Project 
Managers 
Satisfaction 
with PMIS 
(SAT) SAT-5 My satisfaction with the PMIS makes me use it more 0.78*** 
USE-1 Overview Reports 0.72*** 
USE-2 Project Summary Reports (0.60)*** 
USE-3 Project Budget Reports (0.55)*** 
USE-4 Resource Usage Reports 0.70*** 
Use of 
PMIS 
Information 
(USE) USE-5 Task in Progress Reports 0.64*** 
DM-1 The PMIS improves the quality of my decisions 0.81*** 
DM-2 The PMIS reduces the time of my decision making 0.76*** 
DM-3 The PMIS helps me to better manage the budget for 
activities (0.56)*** 
DM-4 The PMIS helps me to better allocate resources 0.66*** 
Impact on 
Decision 
Making 
(DM) 
DM-5 The PMIS helps me to better monitor activities 0.66*** 
++ Reverse-coded for a correct calculation of the composite reliability (Ringle et al., 2005)  
++
 Reverse-coded 1 after removing the items PO-4 & 5, IQ-1, SAT-1 & 4, USE-2 & 3 and DM-3 
 significance level of PLS factor loading:   *: p < 0.05   **: p < 0.01   ***: p < 0.001 
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Appendix C: Item-Construct cross-loadings 
 
Impact on 
Decision 
Making 
 
(DM) 
Information 
Overload 
 
 
(IO) 
PMIS 
Information 
Quality 
 
(IQ) 
Project 
Overload 
 
 
(PO) 
Project 
Managers 
Satisfaction 
with PMIS 
(SAT) 
Use of 
PMIS 
Information 
 
(USE) 
       
DM-1 0.819 0.082 0.482 0.089 0.479 0.537 
DM-2 0.802 0.004 0.464 0.004 0.458 0.445 
DM-4 0.679 -0.004 0.457 0.063 0.387 0.474 
DM-5 0.686 0.141 0.278 0.082 0.353 0.384 
       
       
IO-1 0.033 0.832 0.152 -0.005 0.076 -0.016 
IO-2 0.108 0.552 0.070 -0.046 0.051 0.133 
IO-3 0.040 0.760 0.136 -0.007 0.046 -0.021 
       
       
IQ-2 0.350 0.230 0.762 0.108 0.554 0.270 
IQ-3 0.544 0.105 0.764 0.197 0.408 0.515 
IQ-4 0.429 0.182 0.805 0.173 0.412 0.320 
IQ-5 0.399 -0.021 0.673 0.173 0.349 0.253 
       
       
PO-1 0.018 0.148 0.127 0.558 0.043 0.065 
PO-2 0.075 -0.099 0.186 0.811 0.109 0.238 
PO-3 0.060 -0.050 0.111 0.640 0.078 0.155 
       
       
SAT-2 0.419 0.228 0.529 0.098 0.770 0.275 
SAT-3 0.289 0.047 0.369 0.007 0.683 0.142 
SAT-5 0.544 -0.121 0.384 0.140 0.801 0.369 
       
       
USE-1 0.440 -0.011 0.370 0.327 0.265 0.686 
USE-4 0.440 0.084 0.407 0.162 0.254 0.748 
USE-5 0.461 -0.038 0.218 0.029 0.259 0.724 
       
  
